Cyclic voltammetry (CV) curves in various media; TEAClO4+TEGDME, TEAClO4+TEGDME+Heme, LiClO4+TEGDME, LiClO4+TEGDME+Heme after O2 purging at scan rate of 5 mV s -1 . All CV curves were collected using a glassy carbon electrode in the voltage window between 2.0 and 4.5 V. The concentration of hemin molecule is 2.3 mM. 
Supplementary Figure 4.
Ex situ XRD data of pristine, 1 st discharged, 1 st charged, 20 th discharged, and 20 th charged electrodes. There is no product peak such as Li2O2 near 33° and 35°. The (002) peak of CNT disappeared after discharge due to covering of products on the CNT surface, and the peak was reversibly retrieved after each charge states. Figure 5 . Ex situ Raman spectra obtained from a hemin reference powder, pristine electrode, 1 st discharged, 1 st charged, 20 th discharged, and 20 th charged electrodes. No peak related to the heme molecule is found in the electrode spectra, indicating that heme is not incorporated into the discharge products. 
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